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Adult hippocampal progenitor cells (AHPCs) are able to differentiate into 
three possible neural cell lines: astrocytes, oligodendrocytes, and neurons. The goal 
of this study is to determine whether internal or external factors are more prevalent 
in regulating cell differentiation and if AHPCs express cell plasticity under 
appropriate conditions. The AHPCs were transplanted into zebrafish blastulas. The 
blastula provides a permissive environment for the transplanted cells to grow and 
differentiate. 
A novel protocol was designed in which test embryos from Fli1a:eGFP strain 
of zebrafish were immunolabeled, whole-mount imaged, and cryosectioned at three 
time points. These tests were part of preliminary experiments in which we were 
interested in determining whether the antibodies were able to penetrate the embryo 
and label successfully, and if higher resolution images could be obtained through 
cryosectioning and microscopy. Alongside the in vivo experiment, an in vitro 
experiment was performed to observe if AHPCs maintain their homogeneity over 
time, ensuring the same cell type was transplanted in each experiment. 
Immunochemistry was performed at the same three time points to show that the 
AHPCs maintained their progenitor cell identity in culture. The techniques 
established here will be used in future experiments to determine the factors 
affecting cell differentiation. The manipulation of these factors to produce desired 
cell phenotypes may then be used to promote regeneration and repair. 
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AHPCs (Generous gift from Dr. Fred Gage from The Salk Institute for Biological
Studies, La Jolla, CA). Special thanks to Dr. Essner, Dr. Sakaguchi, Dr.
Sandquist, and the members of the Sakaguchi Lab.
Conclusions and Future Directions
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In vivo experiment:
• Labeling was successful in whole-mount IHC and retained after the embryos
were sectioned.
• Antibodies were able to successfully penetrate the embryos at 24 hpf.
• IHC, and sectioning protocols did not compromise the tissue.
In vitro experiment:
• Nestin had the highest percentage of labeling throughout the duration of the
experiment indicating that most of the AHPCs remained progenitor cells.
• There was weak labeling for TuJ1 and GFAP indicating the cells were expressing
these proteins but at a lower level. There was no significant difference in TuJ1 or
GFAP immunolabeling.
Future Directions:
• Apply the techniques learned in these preliminary experiments to future
transplantation experiments.
• Repeat the AHPC experiment with differentiation media to observe what the
AHPCs become and their changed morphology.
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Immunohistochemistry (IHC)
• Embryos were fixed in 4% paraformaldehyde in 0.1M PO4 at 1, 3 and 5 
days postfertilization (dpf) and stored in 100% ethanol. A series of ethanol 
washes were used to rehydrate the embryos. 
• Embryos were incubated in blocking solution (5% sheep serum, 1% BSA, 
1% DMSO, 0.1%  Triton X-100 in PBS) before primary antibody (anti-
GFP) was applied and incubated overnight on a nutator.
• After washing the embryos, the secondary antibody (AF594) was applied at 
1:50 and incubated overnight. Embryos were then rinsed in several washes 
of PBS-T. 
Imaging and sectioning 
• Immersed embryos in a 70% glycerol solution and imaged using a 
dissecting fluorescent microscope.
• Embed the embryos (head facing downward) in O.C.T and sectioned 
(16μm) with the Cryostat. Imaged with a fluorescent microscope. 
• The Fishnet Atlas was used (http://www.fishnet.org.au) to identify 
anatomical regions in zebrafish sections.
Immunocytochemistry (ICC)
• AHPCs were cultured on 12mm coverslips and fixed at 1, 3 and 5 days.
• Cells were blocked and incubated overnight in primary antibody solutions 
(Nestin 1:200, TUJ1 1:200, and GFAP 1:500). The next day, secondary 
antibodies (anti- MoCy3 and anti- RabCy3 1:500) were applied for 1.5 
hours and the coverslips were mounted and imaged using a fluorescent 
microscope.
Figure 6: Quantification of AHPC immunolabeling. For all three time points, Nestin was most 
prominent, with no significant difference from 1-5 days. TuJ1 positive cells were less frequent, 
and GFAP labeling was not observed until 5 days.
Figure 1. Whole-mount imaging of 24 hours post fertilization zebrafish. (A) Anti-GFP labeling 
(B) GFP expression (C) DIC image (D). Merged image of AF594 and GFP labeling (E) Merged 
image of AF594,GFP, and the DIC image
Figure 2: Cryosections imaged at 24 hours post fertilization. (A) Anti-GFP labeling (B) 
GFP expression (C) Light image (D) Merged image of AF594 and GFP labeling (E) Merged 
image of AF594,GFP, and the light image.
In Vitro Experiment
Figure 3: A-D) 24 hours, E-H) 3 days, and I-L) 5 days. Positively labeled cells were observed 
for all three time points. CY3 represents Nestin immunolabeling.
Figure 4: Immunolabeling of AHPCs with TuJ1 A-D) 24 hours, E-H) 3 days, and I-L) 5 days. A 
low percent of positive labeling was observed for all three time points. CY3 represents TuJ1 
immunolabeling.
Figure 5: Labeling of AHPCs with GFAP at A-D) 24 hours, E-H) 3 days, and I-L) 5 days. 
There was no observed labeling for 24 hours and 3 days but there was labeling for 5 days. CY3 
represents GFAP labeling.
